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Abstract
The development of wind power is so rapid that wind power plants are built aimlessly. It will help standardize the development of 
wind power and promote the healthy development of China's wind power industry to evaluate the feasibility of wind power projects
scientifically. In this paper, Rough Set theory is used to evaluate the feasibility of wind power. Namely reduce the condition 
attributes firstly in the case of keeping the ability of grouping the index properties, then evaluate the evaluation object using the 
importance of condition attribute to object division as index attribute weights. Finally, the method is verified with an example.
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [CEIS 2011] 
Keywords: Rough Set Theory, feasibility of wind power generation,evaluation; 
1. Introduction 
In recent years, the wind power has developed rapidly in China. China is the total installed capacity of wind power 
than any other country. Chinese total wind power installed capacity has reached 41.827 million kilowatts in 2010. 
According to China's long-term renewable energy plan, China will be completed eight million kilowatts of wind power 
industry base in the next decade. But we must recognize that the policies to promote wind power development will lead 
the rapid development. What followed the development is the phenomenon of blindly launched. So we know that how to 
evaluate the feasibility of wind power projects is essential. It can help us to regulate over-investment behavior, and 
inhibit the excessive growth of wind power. The evolution is better for power resources in China. 
In this paper ,I use the rough set theory for the feasibility evaluation of wind power generation, form the model we 
in-depth analysis the factors of the feasibility evaluation and get the corresponding conclusion. 
2.Index System of the Feasibility Evaluation for Wind Power Generation
The feasibility evaluation for a project needs to do before starting the project work. The evaluation begin with 
analysis and argument from the overall system of technical, economic, financial, environmental, legal and other aspects, 
to determine the feasibility of construction projects and it is better for the right investment decisions and provide 
scientific Basis. 
The project feasibility evaluation is a multi-factor and multi-objective process of analysis, argument, continuous 
research, evaluation and decision-making. Form the systematic analysis we can recognize that the feasibility of wind 
power projects are affected by many factors. This paper focuses from the wind energy resources, the geographical 
conditions, the technical strength and the economic effects [1] to create a simplified index system, Like the table 1. 
Table 1 Index System 
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Destination Layer Level 1 Index Level 2 Index
Index System 
the wind energy resources 1A
11AAnnual average wind speed
Ability to effectively use the number of hours the wind 12
A
Annual average effective wind power density 13
A
the geographical conditions 2A
Engineering geological conditions 21
A
Transportation convenience 22
A
Distribution Status 23
A
the technical strength 3A
Wind turbine performance 31
A
Talent level of wind power  32A
the economic effects 4A
41ADynamic investment recovery period
Internal Rate of Return 42
A
3.Feasibility Evaluation for Wind Power Generation
Rough set can be used in data mining from finite indicator data; both objectively and efficiently, eliminate redundant 
indicators through attribute reduction and generate indicator weights through attribute significance.[2] 
3.1. Data collection 
This paper is selected data from eight completeǃunder construction ǃ pre-built wind power project form a million 
kilowatts of wind power base, like table 2. 
Table 2 Basic data 
 11A  12A  13A  21A 22A 23A 31A 32A  41A  42A
1B  8.00 m s  1850 h  318 2W m  0.85  0.62 0.75 0.88 0.62 10.41 y 8.84 
2B  8.01 m s  1920 h  321 2W m  0.72  0.66 0.82 0.89 0.71 9.98 y 11.82 
3B  8.12 m s  1780 h  385 2W m  0.63  0.75 0.79 0.96 0.68 11.25 y 7.96 
4B  8.11 m s  1950 h  364 2W m  0.66  0.66 0.78 0.98 0.58 14.16 y 6.68 
5B  8.03 m s  1860 h  328 2W m  0.81  0.58 0.86 0.78 0.78 12.58 y 7.65 
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2 yB  8.19 m s 1910 h  386  W m  0.58  0.68 0.88 0.92 0.68 11.36  7.92
2 y
7B  8.21 m s 1880 h  392  W m  0.65  0.75 0.81 0.85 0.72 10.98  8.56
 3.2. Data Processing
As the rough set method can only deal with the discrete data, the index data must be discrete with the appropriate 
method before the Index system optimization. There are lots of discrete methods, such as experts discrete method, equal 
width interval method, the same frequency range method , Chimerge method and so on.
Using the formula
ij j
ij
j
X X
Z
V

 
 for standardizing the data collected, like table 3. 
Table 3 Data Standardization 

11A  12A  13A  21A  22A  23A  31A  32A  41A  42A 
1B  -1.3 -0.6 -1.25 8.67 -0.09 -1.5 -0.17 -0.5 -0.85 -0.3 
2B  -1.1 0.8 -1.15 7.22 -0.02 0.25 0 0.25 -1.18 1.15 
3B  0.25 -1.9 0.938 6.22 0.138 -0.5 1.167 0 -0.21 -0.8 
4B  0.12 1.38 0.252 6.56 -0.02 -0.75 1.5 -0.83 2.008 -1.3 
5B  -0.9 -0.4 -0.92 8.22 -0.16 1.25 -1.83 0.833 0.802 -0.9 
6B  1.13 0.61 0.971 5.67 0.017 1.75 0.5 0 -0.13 -0.8 
7B  1.38 0.03 1.167 6.44 0.138 0 -0.67 0.333 -0.42 -0.5 
And then normalized using the formula
min
max min
ij ij
ij
ij ij
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 X , after that, the data are in [0,1],like table 4. 
Table 4 Data Normalized 

11A  12A  13A  21A  22A  23A  31A  32A  41A  42A 
1B  0 0.41 0 1 0.23 0 0.5 0.2 0.1 0.4 
2B  0.05 0.82 0.04 0.52 0.47 0.54 0.55 0.65 0 1
3B  0.57 0 0.91 0.18 1 0.31 0.9 0.5 0.3 0.22 
4B  0.43 1 0.62 0.03 0.47 0.23 1 0 1 0
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5B  0.14 0.47 0.13 0ˊ85 0 0.85 0 1 0.62 0.16 
6B  0.9 0.77 0.92 0 0.59 1 0.7 0.5 0.33 0.21 
7B  1 0.59 0 0.26 1 0.46 0.35 0.7 0.24 0.34 
Then the fuzzy C means clustering model for data discreditedˈlike table 5. 
Table 5 Data Discredited 

11A  12A  13A  21A  22A  23A  31A  32A  41A  42A 
1B  1 2 1 3 1 1 2 2 1 2
2B  2 3 1 2 2 2 2 2 1 3
3B  2 1 3 1 3 1 3 2 1 1
4B  2 3 2 1 2 1 3 1 3 1
5B  1 2 1 3 1 3 1 3 2 1
6B  3 3 3 1 2 3 3 2 1 1
7B  3 02 1 1 3 2 2 3 1 2
3.2. Attribute Reduction.
Attribute reduction is the core of the rough set theory. The Redundant information exists in the database will increase 
the difficulty of knowledge discovery, and is not conducive to people to make accurate decisions. Therefore, in order to 
better data from the flood of knowledge discovery and improve discovery efficiency, reduce unnecessary interference, 
while maintaining the ability Knowledge classification under the same conditions to remove redundant data, this 
process is the attribute reduction [12 ]. 
Using the Rosetta software is now more commonly way for attribute reduction. Simplicity of the software can be the 
result. { , }1 3 4A ,A A .
From the formula ( ) ( ) ( ) 1 ( )C C C C C CC r C r C r CV c c c    c calculate the importanceˈlike table 6. 
Table 6 Importance of Index 

11A  12A  21A  22A  32A  41A  42A 
Importance 8/48 7/48 5/48 9/48 6/48 8/48 5/48 
From the formula
1
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we get the weight, like table 7.
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Table 7 Weight of Index 
  12A  21A  22A  32A  41A  42A 
weight 0.17 0.15 0.10 0.19 0.12 0.17 0.10 
So we can get the result, like table 8. 
Table 8 the Result 

1B  2B  3B  4B  5B  6B  7B 
result 1.57 2.08 1.67 2 1.76 1.95 2.21 
4. Conclusion 
By calculating we can see that the area is suitable for wind farm development.  
The wind energy resources of a wind farm area are the most important factor for evaluation. And the geographical 
environment is also the key element of building wind power plants. 
We must pay more attention to the distribution status, wind turbine performance, talent level of wind power, if we 
want to build an ideal base for wind power. 
References 
[1] Zeng MingˈLiu Wanfu ,ndex systems and methods for feasibility evaluation for wind power generation,  East China Electric Powerˈp.2008. 
85-88 
[2] Indicator system optimization and evaluation method based on rough set. Journal of Zhejiang          University( Science Editon) , 2010, 37( 4) : 
411- 415 
[3] Zhao Zhimin,Zhu Zhaoli,Wang XiaoˈZhou Wenzhong: Application of Rough Sets Theory on Competitiveness Evaluation for Construction 
Enterprises , Journal of Engineering Managementˈ2010. p.350-354  
[4]Li Guojuan: Rresearch on Evaluating the Competitive Ability of Tourism of Chongqing Based on Rough Set,Chongqing university,2007
[5] Yang Fengxiang: A Port Competitiveness Evaluation Model Based on Rough Set, Jiangxi Finance University ,2007 
